The Lawrence Livermore Laboratory is constructing an induction linac with the following parameters lOkA, 50ns FWHM pulse width, 5MeV, and 5PPS. This paper describes the design features of the 2.5MeV injector and it's associated pulsed power systems.
(ferrite) is coupled to pulsed high-voltage modules, generating an axial accelerating electric field. The 2.5-MeV gun consists of 10 0.25-MeV induction units. The most unusual parameter is the beam current, which has led to some special design considerations. The prospect of possible accelerator instabilities has led to a choice of high-voltage induction units similar to The dimensions of the gun were determined by two factors. We wished to limit emission from the oxide cathode to 25 a/cm2. Our tests indicated long cathode life would be possible at this level. The other factor is voltage-holding, both along insulators and in vacuum gaps. The short pulse length is of great value in voltage-holding, but the design for a high repetition rate machine must be more conservative than for single shot operation. These considerations led to the design shown in Fig. 1 .
The beam dynamics calculations were made with EBQ, a code designed specifically for this task.
As Fig. 1 Since the load is capacitive, a resonant charging transformer is logical. The most commonly used transformer of this type has a coefficeint of coupling K = .6. This yields energy transfer efficiencies over 90%. Unfortunately, this requires a bidirectional switch. After a thorough circuit analysis, the computer generated curves showed that a particular set of transformer parameters did indeed satisfy all the requirements. The voltage and current waveforms in Fig. 5 correspond to a coupling coefficient K = .525 and a ratio of primary to secondary frequency ratio of .69. These waveforms show that the current in the primary is non-reversing and near zero at the secondary voltage peak. The primary voltage has actually reversed 60% at this time, but this energy remains in the capacitor since the thyratron opens at the zero current point. Although this case is not optimum from an energy transfer standpoint, the remaining energy has no adverse effects on the spark gap recovery time and does satisfy the step-up and primary current requirements. Other components in the transformer are mid-potential biasing for the trigger electrode and a coupling capacitor for the spark gap trigger. Varistors provide damping and an inductor provides isolation for high frequencies.
Spark Gap Design
The spark gap bolts on to the lower end of the Blumlein line and switches (shorts) the mid conductor to ground6. The coaxial cylindrical geometry was adopted for two main reasons: long life and high rep-rate. The trigger electrode is expected to wear uniformly in the axial direction with no change in the electrical characteristics resulting in tens of millions of shots before replacement. The coaxial geometry further assures high gas velocities and low pressure drop to achieve the 1 kHz burst rate. The chamber on the outside of the spark gap reduces the pressure drop and provides uniform gas flow through it. The interface insulators were made of polycarbonate resin because of their strength. The 
